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ABSTRACT 

Over the past decade. Navy personnel managers have 
shown an increased interest in personnel costs. At the same 
time, the concept of considering employees as assets or 
resources has developed. The purpose of this thesis is to 
accomplish the preliminary design work for a human resource 
accounting system which would, if implemented, provide Navy 
decision makers with human resources cost information 
relevant to their particular needs. In addition, the thesis 
uses current management information systems theory as a 
guide for human resource accounting system design. 

The thesis presents an overall human resource 
accounting model and develops input methods and basic 
processing capabilities. Systems support in the area of 
officer utilization is examined and designed. 
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I. INTRODUCTION 
A. THE PROBLEM AND ITS SETTING: 

The United States Navy spends huge sums on 
acquiring and developing an effective work force. Over 
the past decade, policy makers and personnel planners have 
become increasingly interested in the costs associated 
with the Navy's human resources. Section B of the Bibliog- 
raphy reflects the effort expended since 1963 to provide 
Navy management with personnel cost information. 

At the same time top level managers have also 
become increasingly aware of- the importance of the Navy's 
human element. In one of his well known "Z-Grams," the 
current Chief of Naval Operations, Admiral Elmo Zumwalt, 
emphasized this point and stated, "My deep belief that the 
Navy's greatest resource lies in our human assets has been 
previously stated and is the backbone of my efforts in the 
personnel area to date. Feedback from recent field trips, 
the retention study groups, and many other sources indicate 
the desirability of adapting some of the contributions of 
the behavioral sciences to the effective management of 
these vital assets." 1 ' 

This classification of people as "vital assets," 

^See U.S. Naval Message from CNO to NAVOP, Date 
Time Group; 04l555z Nov. 1970, Subject: Human Resource 

Management, (Z-Gram 55 ) 
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and the growing interest in costs associated with people 
give rise to a variety of serious questions, e.g.: What 

is the "book value" of these important assets as -measured 
in dollar terms? Is that book value increasing or decreas- 
ing? What are the costs of replacing these vital assets? 

Are they being properly utilized? But these "little" 
questions, difficult as they may seem, are only spokes in 
the wheel of a much broader and more difficult managerial 
question: How can the process of acquiring, developing, 

maintaining and utilizing the Navy’s human resources be 
more effectively and efficiently managed? 

Regardless of whether or not the above questions 
are in fact answered, managerial behavior and decisions 
affect the answer: deciding to send a sailor to school 

increases his potential and hence his book value; by 
deciding to place him in a Job where his acquired potential 
may be utilized, some return will be realized on the 
training investment; and if managerial behavior or policy 
decisions drive him out of the Navy, costs and time are 
involved in replacing his capabilities. The growing inter- 
est in personnel costs and behavioral science concepts 
represents a conscious effort to improve decisions affecting 
the Navy's human resources. However, the search for informa- 
tion may be received too late to be of use in the decision 
making process, or it may not be processed properly to 
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support the decision at hand. 
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B. THE PURPOSE OF THE STUDY: 

The principal problem outlined above (managing 
the process of acquiring, developing, maintaining and 
utilizing the Navy's human resources) is obviously much 
too extensive to be addressed by one study. The primary 
purpose of this thesis is to accomplish the preliminary 
design work for an information system which would, if 
implemented, provide Navy decision makers with human 
resources cost information relevant to their particular 
needs. The information system designed will be referred 
to as a human resource accounting (h.r.a.) system. 
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C. APPROACH: 

1 . The Population or Environment to be Monitored : 

The Navy's human resource inventory is comprised 

of approximately 500,000 enlisted personnel, 70,000 officers 
and 350,000 civilians. Each population has particular char- 
acteristics which set it apart from the other two. A model 
which included all three populations, in addition to 
having a low probability of implementation, would be 
extremely complex and require an overwhelmingly large 
supporting data base. For these reasons, this study will 
consider only officer personnel although the general model 
developed would be applicable (with minor modifications) to 
almost any group or organization, including private industry 

2 . Plans and Decisions to be Supported : 

A wide variety of plans and decisions are or 
could be supported by officer cost data, e.g., recruiting 
budgets, training and education plans, efforts to improve 
retention, etc. An attempt to address all such informa- 
tion needs in detail is beyond the scope of this study. 
Therefore, rather than approaching the design problem on 
the basis of what decision areas require support, a much 
more fruitful approach will be to develop the system on 
the basis of the level and nature of the decision making 
process to be supported. In particular, the system is 
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expected to initially support decision making at the 
"management control" level. Furthermore, the most inter- 
esting decision areas in the above category where systems 
support has high potential are the "unstructured" and 
"semistructured" areas. The characteristics of the resulting 
system will be strongly influenced by the quoted terms 
above. The terms are fully defined and further discussed 
in Chapter III. 

3 . The Model and Measures to be Used : 

The dollars spent on acquiring, developing and 
maintaining the Navy's human resources are spent in antici- 
pation of some return over extended periods of time. In 
this sense, those expenditures would be considered invest- 
ments. The developed model accounts for such human resource 
investments in a manner similiar to a physical resource 

accounting model, by recording investments and then arr.or- 

p 

tising them over a period of expected return. An account 



2 

The concept of accounting for human resources 
as investments and depreciating them over a period of ex- 
pected return is not unique to this study. Several 
educational institutions are conducting research in this 
area, and several industrial organizations have installed 
or are installing human resource accounting systems. The 
Navy has also recognized the concept subjectively through 
periods of obligated service and objectively in seme of 
its cost studies. For the interested reader. Section A 
of the Bibliography lists much of the published literature 
which deals with human resource accounting. 
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is maintained for each officer, and individual accounts 
can be aggregated and processed to support a particular 
decision area. For the purposes of this study, a computer 
based system is assumed. 
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D. SUMMARY: 

Chapter II serves to Introduce the reader to 
human resource accounting by developing and defining the 
basic model, and working through a simple illustrative 
example . 

Recently, a body of theory has developed covering 
decision making and information or decision system design. 
Chapterlll integrates this theory, relates it to h.r.a. 
system design, and develops a set of desirable system 
characteristics based .on the integrated framework. 

Preliminary system design is the subject of 
Chapter IV. Primary emphasis is placed on developing 
feasible means of generating a useful data base, a critical 
problem considering the nature of the information desired. 
Then, the basic system operations are covered. 

In Chapter V, the framework presented in Chapter 
III is further related to implementation. Systems support 
of decision making related to officer utilization is 
designed . 

Concluding remarks and recommendations are finally 



presented in Chapter VI. 



15 



II. THE BASIC STRUCTURE OF THE H.R.A. MODEL 
A . OVERVIEW : 

Generally accepted accounting principles require 
that the cost of a physical or fixed asset be spread 
over the expected useful life of the asset in such a manner 
as to equitably match the cost with the services obtained. 
This procedure is commonly labeled depreciation account- 
ing. It is not a process of valuation, but one of alloca- 
tion. When human assets are acquired by an organization, 
costs are also involved (Although the statement applies 
to any organization, the Navy is the organization in 
question here; more specifically, acquisition of officer 
personnel by the Navy). Likewise, when people are trained, 
formally or informally, that training is accomplished 
only at a cost. Such costs are incurred by the Navy in 
anticipation that the recruitee or trainee 'will in return 
make some contribution during his service life. By 
"writing down" these initial costs over the expected 
useful life of an individual, depreciation accounting can 
be extended to include the human element of an organization. 

Before proceeding, the reader should be aware 

a 

t . See Robert H. Anthony, Management Accounti ng , 

4 tn edition, Richard D. Irwin, Inc., Homewood, i-i., 1170, 
p. 148. 
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that the Accounting Principles Board does not recognize 
as generally accepted accounting principles for external 
reporting purposes, the practice of accounting for human 
resource costs as investments. However, whether in 
private industry or government, where human resource 
accounting is being developed to satisfy an internal 
information need rather than an external reporting require- 
ment, there are no applicable statutes governing procedures 
to be followed. Therefore, although similarities exist, 
this study will tend to minimize the analogies between 
human resource accounting and conventional accounting 
practices . 

A simplified model, applicable to the Navy in 

4 

general appears in Figure 1. The figure should be helpful 
in understanding the remaining sections of this chapter. 



Adapted from a human resource accounting 
system model appearing in the published literature. For 
example, see R. Lee Brurnmet , Eric G. Flamholz and William 
C. Pyle, "Human Resource Measurement - A Challenge for 
Accountants," The Accounting Review . Vol. XLIII, No. 2, 
April, 1968, p. 222. 
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B. INVESTMENTS: 

The first step in the model is to decide whether 
a particular officer personnel cost should be classified 
as an investment or an expense. If a standard accounting 
cycle (e.g., the fiscal year) vieve applied, those expendi- 
tures which provided benefits for one year or less would 
be handled as expenses, while those which provided return 
for periods in excess of one year would be accounted for 
as investments and amortized over an appropriate period. 

Investments have been classified into two 
categories: pre-commissioning investments, and post- 

commissioning investments. These categories have in turn 
been sub-divided into several functional accounts. The 
intent of this study is not to create a new terminology 
but to develop a usable model. For this reason, classi- 
fications and functional accounts have been chosen to 

conform as closely as possible with the terms used in the 

5 

existing body of officer personnel costing literature. 

In addition, many costs are currently reported under the 
present classifications; the use of existing reporting 



5 

^Primary source of classification terminology 
has been WOS 71-^, Officer Personnel Costs: OCS, AOC, 

AVROC , NAVCAD , HROTC-C , NROTC-R , Naval Academ y, Clary, 
J. N., and Creature, J.T., March, 1971 
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channels and terminology wherever possible will reduce 
implementation problems and costs tremendously. 

1 . Pre-Commissioning Investments : 

The funds expended on potential officers prior to 
their commissioning are spent in anticipation that they will 
in fact be commissioned and provide some useful service. 

In this respect, pre-commissioning costs should be consi- 
dered investments. In fact, they are recognized subjec- 
tively as investments through a period of obligated service 
following commissioning. Most pre-commissioning investments 
(per capita costs) have been well identified by existing 
studies. The following functional accounts are used: 

a. Procurement : Bringing future Naval officers 

on board is not free. Expenditures are made for operating 
recruiting offices, advertising, paying recruiters' salaries, 
testing and evaluating potential candidates, administration, 
physical examinations, interviewer travel, etc. These 
dollars are spent with the expectation that a portion of 
those candidates considered will be accepted and provide 
some useful service during their . employment . In this re- 
spect, the total recruiting costs would be allocated among 
the successful candidates. 

b. Training : Once an officer candidate has been 

selected, additional investments are made prior to sending 
him to his first "real job." 



Various programs and institu- 
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tions such as the Naval Academy, NRO.TC, and OCS are main- 
tained to provide officers with prerequisite training and 
education . 

c. Accession Travel : The following definition 

should clarify this account: "Accession travel includes 

movements from home or recruiting (procurement) station to 
a training center and to the first permanent duty station 
after initial training. The first permanent duty station 
may be an operational billet or a school of 20 weeks or more 
duration. 

d. Pay and Allowances : While undergoing pre- 

commissioning training, a potential officer receives basic 
pay. Depending upon the program, he may also receive sub- 
sistence in kind and a clothing allowance. 

2 . Post-Commissioning Investments : 

Once an officer has been commissioned, the Navy 
does not stop investing in him. The pre-commissioning 
training and education he received are only a beginning. 

The Navy maintains a vast array of technical schools; it 
finances post-graduate work for its officers; it invests 
heavily in formal programs for' flight and submarine training. 
In addition, much of the time a young officer spends on the 
job is spent gaining experience and knowledge which will 
contribute to his future performance. Through job rotation, 

6 Ibid . , p.5. 



21 



he is acquainted with a variety of technical and managerial 
problems, his knowledge of which he is expected to draw upon 
when necessary in future periods. The following functional 
accounts are used: 

a. Training : The schools maintained by the Navy 

are representative of a significant investment in human 
resources. A variety of costs are involved in their oper- 
ation. Instructors must be paid, supplies must be purchased, 
equipment and buildings must be purchased and maintained, 
etc. Even when private educational institutions are used, 
tuition and book allowances are involved. If these programs 
were suddenly eliminated, the total effect would not be felt 
immediately, but would be distributed over future years. 

b. Pay and Allowances : While an officer holds 

"student" status, his services in an operational billet are 
lost. Therefore, his pay and allowances, rather than being 
compensation for past or present services, are being paid 
in expectation of future contributions. 

c. Job Rotation, Experience and OJT : When 

personnel are transferred to new jobs, additional expendi- 
tures are incurred. Upon reporting to the new command, an 
individual may attend a formal orientation program. He 
spends a significant portion of his time familiarizing him- 
self with new regulations, learning the command's history, 
philosophy, objectives, communications channels, and under- 
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standing the people with whom he is to work. After the 
initial familiarization period, individuals continue to 
spend a portion of their time building their capabilities 
through informal and on-the-job training programs. New 
skills may be acquired which may provide long-term return 
to that command or the Navy as a whole. Given a new task, 
an individual will gain valuable experience, enabling him 
to perform that task more efficiently in the future. Many 
of these investments will be salary allocations of the 
individual, his superiors and subordinates. 

d. Job Rotation and Training Travel : Travel 

costs are generally (but not always) involved when an 
individual is ordered to a new job or to school. Per-diem 
may also be paid. 
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C. AMORTIZATIONS: 

Continuing down and to the right in the figure, 
after a particular outlay has been classified as an invest- 
ment and placed in the proper functional account it is 
applied to the appropriate individual account. An amortiza- 
tion schedule is then determined. A range of alternatives 
exist in determining this schedule. 

Existing procedures call for the recording of all 
human resource costs as expenses, thus implying an amorti- 
zation period of zero .(or one accounting period) within this 
framework. This is actually one alternative, but an alter- 
native which this study, of course, claims to be a poor one. 
Recalling that the purpose of depreciating physical assets 
is to spread the cost over the assets' expected useful life, 
other alternatives come to mind. 

The expected useful life of a human resource 
depends upon the nature of the investment and how long a 
particular individual can be reasonably expected to provide 
a useful service. Some human resource investments are made 
with the expectation that return will be realised over the 
individual's entire period of employment, e.g., any pre- 
commissioning costs, while others are made in expectation of 
return over shorter periods of time, e.g., costs of a course 
on operating a particular model of equipment. 

The first serious alternative then, might be to 



decide upon "usefulness periods" for particular investments, 
statistically determine an individual's expected remaining 
working life, and amortize investments over the shorter of 
these periods. However, this procedure has at least one 
major deficiency which could not be compensated for by system 
manipulations. The problem lies in the definitional differ- 
ence between the expected useful working life of an indivi- 
dual and his expected working life. Although expected 
working life could be determined in a variety of ways, it is 
always the period of time a real or average individual is 
expected to remain in the Navy. On the other hand, expected 
useful working life for the purposes of this study is defined 
as the period of time over which an organization believes an 
individual could provide a useful service. This period 
could be shorter or longer than his expected working life. 

For example, by providing for retirement benefits after 20 
to 30 plus years of service, the Navy indicates rather expli- 
citly that it anticipates a useful working life of at least 
20 years. 

This study will assume a minimum expected useful 
working life of 20 years. All pre-commissioning investments 
will be amortized over this period. 

Determining amortisation schedules for post- 
commissioning investments presents a different problem. On 
one hand, a method must be developed which will provide 
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useful information with acceptable accuracy, while on the 
other, the method cannot be so complex as to impair the 
user's understanding of the system and thus his confidence 
in the output. Suffice it to say at this point that post- 
commissioning investments will be amortized over fixed 
periods determined by subjectively evaluating their indivi- 
dual usefulness periods. For example, the costs of post- 
graduate education in financial management might be amortized 
over a ten year period, while the costs of a Damage Control 
Assistant course might be amortized over a five year period. 
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D. WRITE-OFFS: 

Write-offs are necessary whenever one of three 
conditions exist. The first and most obvious is when an 
individual's service is voluntarily or involuntarily 
terminated prior to the complete amortization of all 
investments in him. Consider the officer who resigns 
after his obligated service of four years is completed. 
Assuming a straight line depreciation schedule, four 
fifths of the pre-commissioning investments in him will 
be recorded as a write-off or loss. Any unamortized por- 
tions of post-commissioning investments will also be 
recorded as a write-off. 

The second and third conditions occur when an 
acquired skill has become obsolete because of technological 
advances or non-utilization. For example, an officer 
might be trained in a particular weapons system. Assume 
the usefulness period of that investment was determined to 
be five years. If, after three years from the date of 
the original investment, that particular system became 
obsolete, a write-off would be required since no return 
would be expected during the forthcoming two years. If 
the system had not become obsolete, but the officer was 
transferred to a job where his skills could not be utilized, 
a write-off would again be necessary. 



The write-offs discussed above, when summed over 
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the officer force (either partial or entire force), indicate 
the following: (1) the dollar losses of voluntary and 

involuntary officer turnover in relation to a 20 year base 
line, (2) officer personnel costs as a result of techno- 
logical advances, and (3) officer personnel costs attributed 
to less than optimal utilization. 
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E . AN EXAMPLE : 

Perhaps the best way to illustrate the process 
and the investment magnitude is by simple example. Costs 
which have already been identified by previous studies 
will be used whenever possible. In situations where cost 
figures are not available a brief explaination and justi- 
fication of the method used to determine a figure will 
be presented. The example is summarized in Figures 2 and 3. 

John Jones, during his high school years had no 
real plans for the future. His parents could provide 
little, if any, financial support for John to attend 
college. But John had good grades, and his counselor 
advised him to take any scholarship tests which were offered 
such as National Merit and NROTC exams. Fortunately for 
our example, John received a high grade on the NROTC exam 
and was notified during the spring of his senior year 
to report to a nearby Naval base for physical examinations, 
psychological testing, and personal interview. He was 
also provided with an inch-thick packet of forms to be 
completed and returned. Toward the end of his high school 
career John received a letter of congratulations. He had 
received an NROTC scholarship to the university or college 
of his choice. After successfully completing four years 
of college, John received his degree and was commissioned 
an Ensign in the U. S. Navy. Before graduation he had 
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requested and received orders to submarine school. 

This is a convenient point at which to summarize 

the Navy’s pre-commissioning investment in John. Recall 

that all pre-commissioning outlays are to be considered 

investments and will be amortized over a minimum expected 

useful working life of 20 years. Average pre-commissioning 

7 

costs are presently available. The average dollar figures 
for each functional account and the symbol identifying 
the responsible Bureau of Naval Personnel office or 
activity are as follows: 



1 . 


Procurement: $50, 


Pers-B6 






2. 


Accession Travel: 


$ 658 , Pers 


-Hll 




3. 


Training: $7,425, 


Pers-H222 






4. 


Pay and Allowances 


: $4,161, 


Pers-H222 






Upon commissioning 


, an individual account 


is 


opened in 


John's name. For 


simplicity , 


at least in 


this 



example, all pre-commissioning investments are posted as 
historical costs to his account as of the date of commis- 
sioning. Any discounting procedure will be neglected here. 

Following graduation from submarine school, 

John was ordered to nuclear power training. During his 
year at nuclear power training he was promoted to Lieutenant 
(junior grade). After completing nuclear power training 

^ Ibid . , p . A-29 • 
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he reported to his first "real" job aboard a nuclear 
submarine. He was immediately handed volumes of reading 
material; ship's instructions, squadron instructions, 
operating manuals, etc. With the help of other officers 
and men aboard ship he started learning the ship's systems. 
In addition to learning his reqular job, he worked on 
other prof essional qualifications , and after about a year 
was designated "qualified in submarines." He was also 
promoted to Lieutenant after three years of commissioned 
service . 

After two years of submarine duty however, 

John decided he didn't care for submarines and requested 
that his next duty station be a nuclear powered surface 
vessel. Since submarine duty is primarily voluntary, 

John's request was honored, and he was ordered to a nuclear 
powered aircraft carrier. Again, much of his time aboard 
the new ship was spent learning new systems, procedures, 
etc. He was sent to two short schools during his first 
six months aboard: NEC Defence (Afloat), and Radiographic 

Safety Officer. 

John's obligated service was five years. 

Although he had at one time intended to make the Navy 
a career, he resigned after six years of active duty. 

During an interview just prior to terminating, John stated 
that he was resigning "because the working and operating 
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schedules don't permit a stable family life." 



Some average post-commissioning investments 

8 



have also been identified. 
.1. Training: 



They are as follows: 



a . 

b. 



Submarine School: $2,779' 



Nuclear Power School: $6,6*12 

c. NBC Defence (Afloat) School: $393 

d. Radiographic Safety Officer School: $339 

2. Pay and Allowances while at: 

a. Submarine School: $3,6*11 

b. Nuclear Power School: $7,637 

c. NBC Defence (Afloat) School: $925 

d. Radiographic Safety Officer School: $370 

3. Job Rotation and Training Travel: 

a. Training to first duty station: $1,035 

b. First to second duty station: $1,291 

c. No travel expenses involved for two short 
schools . 

Costs associated with experience and on-the-job 
training have not been identified. Many authors have 



8 Ibid . , p. 7, p. A-29. 

o 

Figures pertaining to submarine school are 
now out of date due to a shortening of the training 
period . 



